Selective pressures between hosts and their parasites can result in reciprocal evolution or 27 adaptation of specific life history traits. Local adaptation of resident hosts and parasites should 28 lead to increase parasite infectivity/virulence (higher compatibility) when infecting hosts from 29 the same location (in sympatry) than from a foreign location (in allopatry). Analysis of 30 geographic variations in compatibility phenotypes is the most common proxy used to infer local 31 adaptation. However, in some cases, allopatric host-parasite systems demonstrate similar or 32 greater compatibility than in sympatry. In such cases, the potential for local adaptation remains 33
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whereas sympatric interaction (BgVEN/SmVEN, VV) resulted in 2.0% of proliferative cells ( Fig 4B) .
194
At 96 h after infection, there were fewer proliferating cells: the percentage of proliferating hemocytes 195 in sympatric BB and VV interactions were similar to the non-infected controls (BB, 1%, Mann Whitney 196 U test: U=17; z=-0.27; p = 0.3936; VV, 0.1%, Mann Whitney U test: U=2; z=2.48; p = 0.013), while 197 remaining somewhat higher in both allopatric interactions (BV, 2.3%, Mann Whitney U test: U=0; 198 z=2.65; p = 0.009; .VB, 2.7%, Mann Whitney U test: U=36; z=2.8; p = 0.0022). These results confirm 199 that the reduced cell proliferation is associated with sympatric interaction regardless of the strain used..
200
The morphology of hemocytes (size and granularity) from non-infected and infected B. glabrata snails 201 (BgBRE and BgVEN) in sympatric and allopatric interactions with the parasites SmBRE and SmVEN 202 was observed using flow cytometry ( Fig 4C and 4D ). Morphology and heterogeneity of circulating 203 hemocytes varied similarly in BgBRE and BgVEN snails ( Fig 4C and 4D) . In non-infected snails, the 204 content of circulating hemocytes was very heterogeneous, but represented a single population with 205 continuous gradient of size and granularity typical of B. glabrata hemocytes ( Fig 4C and 4D) [45] .
206
Hemocyte population heterogeneity changed quickly after infection. In allopatric interactions, 24 h after 207 infection (Fig 4C, BV24 , and 4D, VB24) two populations could be distinguished: a population P1 208 (corresponding to that seen in non-infected snails) and a population P2 (a new population). P2 cells 209 exhibited increased granularity, retained a high degree of size variability, and showed a mitotic activity, 210 as indicated by EdU labeling (Fig 4C and 4D, red dots) . This profile was transitory, as the P2 population 211 had disappeared 96 h after infection (Fig 4C, BV96, and 4D, VB96) . Altogether, these results show that, 212 upon infection, the snail circulating immune cells exhibit a particular population dynamic with transient 213 increase of the mitotic activity associated with morphology modifications. Moreover, this cellular 214 response appears to be inhibited by sympatric parasites. To investigate the development of S. mansoni in B. glabrata tissues, we examined the fate of sporocyst 219 in sympatric and allopatric compatible interactions using a histological approach, for this we used 3 220 snails per conditions. For both interactions, miracidia were able to penetrate, transform into primary 221 sporocysts (SpI), and develop. At 24 h after infection, we observed a significant difference (Mann 222 Whitney U test: U=40; z=4.33; p = 1.42 e10 -6 ) in the size of sporocyst from sympatric parasites (11, 838 223 µm 2 average size on 9 parasites) versus allopatric parasites (7,402 µm 2 average size on 8 parasites) ( Fig   224   5 ). A small difference in sporocyst size is still observed at 96 h after infection but without being 225 significant (41,413 µm 2 on 7 parasites for sympatric and 36,920 µm 2 on 10 parasites for allopatric, Mann 226 Whitney U test: U=280; z=-1.31; p = 0.1917) ( Fig 5) . These results show that during the early events 227 following infection, the allopatric parasites develop more slowly than sympatric one's; thereafter, 228 allopatric parasites seemed to catch up quickly, resulting in no significant difference in size observed at 229 96 h post-infection (Fig 5 
239
parasite are always greater than for the other allopatric parasites. Blast2GO annotation was successful 240 for 70% of the 351 transcripts identified in the five clusters described above (S3 Table) . According to 241 the global Gene Ontology (GO): 70% of the annotated genes were involved in general metabolism and 242 growth, translation processes, regulation of cellular processes and RNA biosynthesis; 25% were 243 involved in molecular transport or cell organization; and 5% were involved in organism defence or 244 response to stimuli. In all these clusters, we identified 6 parasite gene products been involved in parasite 245 modulation or suppression of snail immunity. These molecules correspond to heat shock proteins ( S3 Table) .
249
Interestingly, allopatric parasites did not over express any transcripts that could have 250 immunosuppression function or impair the activation of the immune response (Fig 6 and S3 Table) .
251
Furthermore, a variant of a glycerol-3-phosphate acyl-transferase (Schisto_mansoni.Chr_3.5623) is 252 highly over expressed in SmVEN and Srod compared to SmBRE (cluster 1, S3 Table) . This molecule 253 is known to participate in the biosynthesis of phosphatidic acid, itself involved in macrophage activation 254 and regulation of inflammatory signalling [50, 51] .
256
Parasite microRNAs analysis
257
The microRNAs (miRNAs) are known as non-coding small RNA (<24nt) highlighted to regulate gene 258 expressions. As we identified strong differences in the transcriptional responses between sympatric and 259 allopatric interactions, we can hypothesized that the processes of transcriptional or post-transcriptional 260 regulations may be deeply affected. In this respect, we investigated in-silico, the potential presence of 261 Schistosoma mansoni miRNAs (sma-mir) in our parasite RNAseq data. At 24 h post-infections, we 262 identified 54 miRNA precursors from miRBase with high quality alignment scores against the different 263 RNAseq read libraries (naïve BgBRE, BB24, BV24, BR24). To avoid cross-species misidentifications,
264
we selected precursors that were exclusively identified in infected and never identified in uninfected 265 snails (naive BgBRE). Eleven miRNA precursors corresponding to Schistosoma mansoni were 266 identified ( Fig 7A) . Nine of the parasite miRNA precursors were specific to the Brazil-infected libraries 267 (BB24); two were specific of the Venezuela-infected libraries (BV24); and one was shared across the 268 three infected conditions (BB24, BV24 and BR24). Although we identify 49 miRNA precursor 269 sequences specific to S. mansoni ( Fig 7B) , we decided to select only miRNAs covered by 100% 270 nucleotide similarity that allowed to predict 11 miRNAs in mature (eg. sma-mir-2d-3p, sma-mir-190- 
271
3p) or precursor (sma-mir-8431) forms. Then, in order to identify candidate sequences that could 272 represent putative miRNA targets, we used the Miranda tool (S4 Table) . Only RNA-RNA interactions 273 that showed good scores for pairing (>140) and enthalpy (<15 Kcal) were considered. The number of 274 targets pertaining to the differentially expressed immune-related transcripts identified in Fig 1 that were 275 found for the identified miRNAs ranged from 2 targets for sma-mir-8456, to 50 targets for sma-mir-2d 276 of the differentially expressed immune-related transcripts.
277
The miRNAs identified under the sympatric condition (SmBRE) were predicted to potentially target 278 43.5% of the differentially represented immune-related transcripts identified in the RNAseq experiment 279 ( Fig 1B, Fig 7) whereas 6.8% and 5.1% were targeted in allopatric conditions, SmVEN and Srod, 280 respectively with fewer available miRNA as well ( Fig 1B, Fig 7) . The lack of such potential weapon to 281 target host immune system in allopatric compared to the sympatric strain may explain the absence of 282 immunosuppression observed in allopatric conditions. Otherwise, we did a focus on miRNAs that were 283 shared between sympatric and allopatric interactions to try to understand the similar prevalence observed 284 between sympatric and allopatric infections. Like so, we identified one miRNA: sma-miR-190-3p ( Table) . This miRNA was predicted to bind 17 different targets among which, we identified 286 different variants of the Fibrinogen Related Protein (FREP) family and a cytotoxic/cytolytic humoral 287 factor the biomphalysin. To go further, we look at the expression of those candidates following infection.
288
If FREP transcripts were down regulated in sympatric interaction, it is not always the case in allopatry.
289
However, interestingly all biomphalysin transcripts were under-represented in sympatric and allopatric 290 interactions. Altogether, these data suggest that the parasites might hijack the host immune response 291 using dedicated miRNAs as the sma-miR-190-3p described in the present study.
293

Survival of snail following infection 294
To examine the potential impact of allopatric or sympatric parasites on snail survival, we investigated 295 the mortality rates of infected snails over 4 months. The survival rate was significantly higher for non-296 infected snails compared to infected snails (sympatric interaction Kaplan-Meier Log Rank test p = 1.39 297 e10 -5 and allopatric interaction p = 0.0005). However, there was no significant difference in the mortality 298 rates of snails subjected to sympatric versus allopatric interactions: at the end of the experiment, the 299 survival rates were 72% and 65% for the allopatric and sympatric interactions, respectively (Kaplan- 
Discussion
303
In the natural environment, it is assumed that the parasitic genes responsible for infectivity will evolve 304 alongside the host defence genes, resulting in adaptation of the interactions between local host and 305 parasite populations [52, 53] . In this context, local/sympatric parasites were expected to display a greater 306 infectiveness, reproductive success, and virulence in host populations compared to foreign/allopatric 307 parasites [36, 37, 54, 55] . However, in some cases this rule may be contradicted, as certain allopatric 308 parasite-host interactions have been reported to be significantly more compatibles than the 309 corresponding sympatric combinations [56, 57] , it appears that certain Biomphalaria/Schistosoma 310 interactions do not fulfil at the local adaptation between the host and the parasite , in which the sympatric 311 parasite is expected to perform better than the allopatric one [36, 37, 54, 55] .
312
Using field data, [38] , Prugnolle et al. (2006) [5] and Mutuku et al. (2014) [39] 313 showed that although sympatric parasite-host combinations of schistosomes and snails do tend to be 314 more compatible, exceptions exist wherein particular allopatric combinations are equally or significantly 315 more compatibles. Similar results were obtained when comparing the interactions of Brazilian and 316 Guadeloupean snails versus Schistosoma infections [41] . The authors found that allopatric 317 Guadeloupean parasites were not able to infect Brazilian snails; but Brazilian parasites were able to 318 infect the allopatric Guadeloupean snails. Furthermore, this work demonstrated the presence of local 319 adaptation between reactive oxygen species (ROS) and ROS scavengers in this system [41] . Based on 320 these observations, we propose that it would be important to develop integrative analysis to depict and 321 understand the precise molecular crosstalk (immunobiological interactions) occurring in such highly 322 compatible sympatric and allopatric systems. Thus, dual-comparative approaches were used herein to 323 simultaneously analyze the responses of Biomphalaria snails and Schistosoma parasites into sympatric 324 or allopatric interactions displaying similar compatibilities.
325
The present RNAseq analysis demonstrated that in sympatric interaction (BB) a huge 326 immunosuppression occurs. Twenty-four hours after the infection, the three immunological processes:
327
(i) immune recognition, (ii) effector and (iii) signaling pathways (Fig 1 and 2) were down regulated.
328
Conversely, in allopatric interactions (BV and BR), host immune response was activated after 96 hours 329 (Fig 1 and 2) . Differentially regulated transcripts mostly belong to immune cellular activation, 330 migration, proliferation, or differentiation ( Fig 2) . An EdU labelling was used to detect proliferation and 331 confirmed that hemocyte proliferation is inhibited during interaction with two different strains from
332
Brazil and Venezuela (Fig 3, 4A and 4B ). In addition, we discovered that a new subpopulation of 333 proliferating hemocytes (named P2), exclusively differentiate 24h following allopatric infections ( Fig   334   4C and 4D). P2 was EdU-positive and characterized by an increased in granularity, indicating that the 335 new P2 cell subtype could proliferate (Fig 4) . However, in absence of specific hemocyte markers, it is 336 difficult to analyze precisely which hemocyte morphotype are proliferating ( Fig 4C, D) . The P2 337 subpopulation would thus originates from either a morphological change in an existing subset 338 (correlating potentially with a decline in the P1 population), or represents cells that are migrating from 339 tissues or hematopoietic organ to reach the hemolymph. Indeed, P2 population reflects newly 340 proliferating cells that present higher EdU positive cells than the P1 population ( Fig 4C, D) . Further 341 investigations will be necessary to conclude on the origin of P2 population.
342
In Biomphalaria snails, we know 3 main hemocyte morphotypes, the blast-like cells, the type I 
348
This differentiation or sub-functionalization is different comparing sympatric and allopatric interactions, 349 i.e., hemocyte proliferation decreased more rapidly in sympatric rather than in allopatric interactions 350 ( Fig 3 and 4) , P2 population observed solely in allopatric interactions (Fig 4) . Using reciprocal sympatric 351 and allopatric interactions, we demonstrate that the cellular or molecular phenotype observed refers to 352 potential co-evolution or adaptation rather to a simple host or parasite strain effect (Fig 3 and 4 ).
353
The strong immunosuppression observed within 24h of infection by a sympatric parasite, and the 354 inhibition of hemocyte proliferation can certainly explain the differences in the growth of sympatric and 355 allopatric parasites. Indeed, we observed a significant difference in sporocyst size 24h after infection 356 ( Fig 5) , with sympatric sporocysts that were one-third bigger than allopatric sporocysts. But, 96h after 357 infection, there was no more significant size difference between sympatric and allopatric parasites ( 
365
or cercariae infectivity and pathogenicity for the vertebrate host, will deserve further investigation to 366 conclude about a potential fitness cost between sympatric and allopatric parasites.
367
To find new clues as to how sympatric parasites immunosuppress the host or circumvent the host 368 immune system, we used a dual-RNAseq approach to compare transcripts expression of the sympatric 369 and allopatric parasite intra-molluscal stages ( Fig 6) . As the histological differences were solely 370 observed at 24h after infection, we used dual-RNAseq to investigate the parasite expression patterns at 371 the same time point of infection. Most of the parasite transcripts belonged to the processes of nucleotide 372 metabolism, transcription, translation and cell differentiation, development, and growth. We also 373 identified some transcripts with GO terms or functions related to immuno-modulation or immuno-374 suppression (Fig 6 and S4 Table) . Nearly all of the identified transcripts were over-represented in the 375 sympatric interaction compared to the allopatric ones. Our results therefore suggest that the installation, 376 development and growth of the parasite occurred much more rapidly in the BgBRE/SmBRE 377 combination, as sympatric parasites seemed to interfere more efficiently with the host immune system.
378
However, RNAseq data did not give any clear information about how allopatric parasites succeed in 379 circumventing the host immune system. We thus next examined the generated dual-RNAseq libraries in 380 an effort to identify whether sympatric and/or allopatric schistosomes could hijack the host immune 381 system using microRNAs. To begin testing this hypothesis, we confronted the dual-RNAseq data to the 382 Schistosoma mansoni subset of miRBase to identify the presence of parasite microRNAs (pmiRNAs) in 383 our datasets. Even if we don't know whether pmiRNAs were present in contact with the host immune 384 system or simply endogenic, this in-silico exploration may ask the question to a potential molecular 385 discussion between metazoan organisms in a host-parasite system, based on nucleic acid weapons.
386
miRNAs are known to regulate numerous biological processes, including key immune response genes 387 [59, 60] . Recent work has demonstrated that circulating small non-coding RNAs from parasites have 388 hijack roles against host metabolism, notably in the interaction of schistosomes with their vertebrate 389 hosts [61] [62] [63] . Such non-coding RNAs could act as exogenous miRNAs to interfere with or circumvent 390 the host immune system. In the present study, 24h after infection, several differentially expressed 391 pmiRNAs were identified. We predicted targets of such pmiRNAs in the Biomphalaria immune 392 reference transcriptome and found that they may target 43.5% of the differentially regulated immune 393 transcripts identified in the RNAseq approach (Fig 7) . In contrast, far fewer correspondences were 394 identified for the allopatric interactions (Fig 7) . The higher proportion of targeted genes in the sympatric 395 interaction may be responsible for the observed efficient immunosuppression. If confirmed, such 396 mechanism would reveal a specific co-evolution or adaptation in the transcriptional regulation between 397 sympatric host and parasite. However, even if more host immune genes appeared to be targeted in the 398 sympatric combination compared to the allopatric one's (Fig 7) , both sympatric and allopatric 399 interactions displayed the same ability to succeed to infect the host. This similarity in compatibility 400 phenotype between sympatric and allopatric parasites could potentially results from their ability to target 401 host immune weapons or host genes that regulate innate cellular response using miRNAs. A unique 402 miRNA was found in all allopatric and sympatric parasites, sma-miR-190-3p. It is predicted to bind members are known as pathogen recognition receptors [64, 65] and FREP knockdown is associated with 405 an increase of snail compatibility toward Schistosoma infections [66, 67] . The biomphalysins belong to 406 beta pore forming toxins and are key humoral factors of biomphalaria snails involved in 407 cytotoxic/cytolytic activities against Schistosoma parasites with the ability to bind miracidia and 408 sporocyst surfaces [68, 69] . Moreover, transcription of these molecules was mostly reduced in sympatric 
418
Compatibility reflects the outcome of complex immunobiological interactions and depends on: (i) the 419 ability of the snail immune system to recognize and kill the parasite; and (ii) the ability of the parasite 420 to circumvent or evade the host immune response [20, 46, 70] . Based on the present observations, we 421 propose that sympatric and allopatric interactions trigger totally different responses. In the sympatric 422 interaction, the parasite is able to induce a host immunosuppression within the first day of infection 423 enabling it to quickly infect the host and readily begins its development. In the allopatric interaction, the 424 parasite is not able to quickly neutralize the host immune system, and as a consequence the parasite is 425 recognized by host defense system that mounts a potent immune response. In allopatric parasite, the 426 disruption of the activation of their developmental program during the first day of infection could results 427 from the need to resist to the snail immune system. However, they seemed to be able to quickly protect 428 themselves against the host immune response and develop normally in snail tissues as soon as 96h post-429 infection. Thereafter, in the medium-or long-term, there are no observable differences in the prevalence, 430 intensity, or snail survival comparing sympatric and allopatric interactions (S1 Table, 
431
Thus, we show that despite having similar prevalence phenotypes, sympatric and allopatric snail-432 Schistosoma interactions displayed a very different immunobiological dialogue at the molecular level.
433
Intriguingly, these different immunobiological interactions seem to have no repercussions upon parasite 434 growth at longer term or to host survival. As differences at the molecular level do not correspond 435 apparently to any ecologically meaningful changes in term of fitness, it is not straightforward to compatibility phenotype with South American snail hosts (S1 Table) . Interestingly, the South American 459 parasites did not lose their compatibility for African snail hosts; i.e., the prevalences are similar to 460 African parasites when confronted to African snails (S1 Table) . The recent African origin of South
461
American Schistosoma parasites (introduction in South America 400 to 500 years ago) may explain why 462 they have not diverged sufficiently in South America to lose their compatibility for African snail hosts.
463
In this case, the transfer of allopatric parasites from Africa to South American snail hosts have be 464 successful and result in the emergence of schistosomiasis in South America.
465
More recently another case of compatible allopatric parasite emergence have been observed when 
476
If we hope to draw conclusions regarding the existence of emerging or outbreak risks, we need 477 to develop integrative approaches to explore fine-scale patterns of host-parasite interactions. We must 478 consider the spatial scale at which comparisons are conducted, the patterns of disease occurrence, the 479 population genetics, and the involvement of physiological, immunological, and molecular processes. 
Materials and Methods
489
Ethics statement 490
Our laboratory holds permit # A66040 for experiments on animals from both the French 491
Ministry of Agriculture and Fisheries, and the French Ministry of National Education, Research, 492 and Technology. The housing, breeding and animal care of the utilized animals followed the 493 ethical requirements of our country. The researchers also possess an official certificate for 494 animal experimentation from both French ministries (Decree # 87-848, October 19, 1987) . 495
Animal experimentation followed the guidelines of the French CNRS. The different protocols 496 used in this study had been approved by the French veterinary agency from the DRAAF 497
Languedoc-Roussillon (Direction Régionale de l'Alimentation, de l'Agriculture et de la Forêt), 498
Montpellier, France (authorization # 007083). 499 500
Biological materials 501
The two studied strains of S. mansoni (the Brazilian (SmBRE) or the Venezuelan (SmVEN) strains) and 502 the strain of S. rodhaini (Srod) had been maintained in the laboratory using Swiss OF1 mice (Charles
503
River Laboratories, France) as the definitive host. Two snail strains of Biomphalaria glabrata were used 504 in this study: the albino Brazilian strain, (BgBRE) and the Venezuelan strain, (BgVEN). All host and 505 parasite strains of each different geographical origin were recovered in their native locality and parasite 506 strains were maintain in the laboratory always on their sympatric snail hosts to maintain the same 507 selective pressure and sympatric adaptation on parasite. We housed snails in tanks filled with pond water 508 at 25°C with a 12:12 hour light:dark cycle and supplied ad libitum with fresh lettuce. The Brazilian 509 strain originates from the locality of Recife (east Brazil, recovered in the field in 1975), the Venezuelan 510 strains of snail and parasite were recovered from the locality of Guacara (north Venezuela, recovered in 511 the field in 1975) and the African species Schistosoma rodhaini originates from Burundi and was 512 obtained from the British Museum National History (recovered in 1984). These Schistosoma 513 isolates/species have been selected because they exhibited similar infectivity toward BgBRE or BgVEN 514 strains (see prevalence and intensity in S1 Table) . These high compatibilities were followed-up by the 515 cercariae emissions. For all these interactions we observed comparable cercariae shedding (S1 Table) .
516
Prevalence of SmBRE and SmVEN for the African vector snail Biomphalaria pfeifferi from Senegal 517 (BpSEN), and prevalence of the corresponding parasite SmSEN on South American snails were also 518 tested (S1 Table) .
520
RNAseq experimental protocol 521
In order to investigate the molecular response of snails against sympatric and allopatric parasites, a 522 global comparative transcriptomic approach was conducted. One hundred and twenty BgBRE snails 523 were infected with SmBRE, SmVEN or Srod. Each snail was individually exposed for 12 h to 10 524 miracidia in 5mL of pond water. For each experimental infection, 30 snails were recovered at 24h and 525 96h after infection. Pools of 30 snails were composed of 10 juvenile snails (shell diameter from 3 to 5 526 mm), 10 mature adult snails (shell diameter from 7 to 9 mm) and 10 old adult snails (shell diameter from 527 11 to 13 mm). The samples were named as follows: BB24, BB96 for BgBRE infected with SmBRE; 528 BV24, BV96 for BgBRE infected with SmVEN; and BR24, BR96 for BgBRE infected with Srod. We 
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-De novo transcriptome assembly 536 De novo transcriptome assembly, using all time points, was performed using an in-house pipeline 537 created with the Velvet (1.2.02), Oases (v0.2.04), and CD-HIT-EST (v4.5.4) programs. The assembly 538 of the consensus reference transcriptome was optimized using various parameters, including k-mer 539 length, insert length and expected coverage, as previously described [43, 44] . A de novo transcriptome 540 was created and contained 159,711 transcripts.
541
-Differential expression analysis
542
High-quality reads (Phred score >29) were aligned to the de novo transcriptome using Bowtie2 (v2.0.2), 543 which was run locally on a Galaxy server. To compare the host responses during the sympatric or 544 allopatric interactions, we used the DESeq2 (v2.12) was used to analyse the differential transcript 545 representation between BgBRE control strains (uninfected BgBRE1 and BgBRE2) to the sympatric and 546 allopatric conditions (p-value < 0.1) [44] . A Venn diagram was generated using the Venny 2.1 software 547 to highlight which differentially expressed transcripts were specific or common to the different Table) . We identified potential immune transcripts involved in 554 snail immunity based on functional domains predictions and literature searches.
556
Schistosoma intra-molluscal stage transcriptome analysis: Dual RNA-seq 557 A dual RNA-seq approach was conducted to gain in a broader understanding of sympatric and allopatric 558 host/parasite interactions. the Biomphalaria genome or more than once to either genomes were removed from the analysis.
559
567
-Gene analysis
568
The above-selected Schistosoma reads were mapped against the concatenate genome to identify intra-569 molluscal stage-specific Schistosoma genes. In order to select the relevant genes, the reads mapped in 570 all experimental conditions were summed. Solely genes with a minimal sum of 10 reads were kept for 571 the analysis. A heatmap was generated to analyse Schistosoma gene expression patterns using 572 Hierarchical Ascending Clustering (HAC) with Pearson correlation (uncentered) as applied by the 573 Cluster (v3.0) and Java TreeView (v1.1.6r4) software packages. Functional annotation of the genes was 574 assigned using BlastX with the cut-off set to e-value < 1e -3 (NCBI dataset, local cluster) and gene 575 ontology was performed using Blast2GO (v4.0.7) (S3 Table) .
577
Innate immune cellular response analysis: microscopy and flow cytometry 578 
619
Histological procedures 620
A histological approach was conducted in order to investigate differences in miracidia to sporocyst 621 development, while comparing sympatric and allopatric parasite growth, development and maturation 622 into snail tissues. BgBRE snails were infected as described above with either 10 mi of SmBRE 623 (sympatric) (n = 6 snails) or 10 mi of SmVEN (allopatric) parasite (n = 6 snails BgBRE/SmVEN, green) (n=50). The difference in mortality between naïve and infected snails 935 was significant (p<0.05), whereas that between the two infected conditions was not (p = 0.243). Blast-like cells were never labelled by EdU, indicating that these cells are not proliferative 943 when circulating in the hemolymphe. Three individual snails were used for each condition. 944
Green label: EdU-positive cells; and blue label: DAPI. Magnification x63. 945 946 S1 The Biomphalaria (v1) and Schistosoma (v5.2) genome have been concatenate to mapped the 969
RNAseq reads of each experimental condition. Only quality reads (Phred score >29) were 970 aligned to the concatenate genomes using Bowtie2 (v2.0.2), which run locally on the Galaxy 971 project server (Giardine, Riemer et al. 2005 ). The reads that mapped only once are conserved. 972
Elimination of reads which mapped on Biomphalaria genome and only the reads that mapped 973
on Schistosoma genome are kept. 974 975
S4 Table: miRNAs precursor identified in Biomphalaria glabrata RNAseq data. 976 977 978 979 Among the differentially represented transcripts, Blast2GO functional annotation allowed us to identify 336 982 transcripts that appeared to be related to the Biomphalaria immune response. Abbreviations and colors: blue BB, 983 sympatric interaction between BgBRE and SmBRE; green BV, allopatric interaction between BgBRE and
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